Background Care workers in nursing homes are at high risk of developing musculoskeletal disorders (MSDs).
Background Care workers in nursing homes are at high risk of developing musculoskeletal disorders (MSDs). Many care workers work in shifts, which may compromise both the quality of care they give and their working life. Taking a nap during night shifts has been proposed to ameliorate shift work-related problems, but its relationship with MSDs is not clear.
Aims
To explore how MSD pain differs according to frequency of night-shift naps.
Methods
A questionnaire study was conducted on 111 care workers at three nursing homes. Of 98 respondents, data from 66 shift workers (54 women) were analysed. Data on self-rated pain in multiple sites (neck, shoulder, arm, leg and low back), naps during night shifts and relevant variables were collected. Participants were categorized into three groups on the basis of frequency of night-shift naps taken during the previous month: non-nappers, <50% nappers and ‡50% nappers.
Introduction
Care workers at nursing homes are exposed to a variety of physical and psychological stressors. As a result, musculoskeletal disorders (MSDs), job dissatisfaction, burnout and high staff turnover are common problems [1] . Nursing home care workers are also required to work in shifts since most residents need 24-h care. Past research has demonstrated that shift work, particularly night shifts, results in unfavourable consequences such as reduced levels of safety, health and well-being [2] . Among intervention measures proposed, planned napping in the workplace seems to be a promising strategy [3] [4] [5] [6] . Previous studies on night-shift napping, however, focus mainly on its effectiveness in relieving fatigue, sleepiness and neurobehavioural effects during night shifts [5] . Moreover, napping may not be possible in every night shift because of busy schedules. In this study, we aimed to explore how MSD pain in nursing home care workers differed according to frequency of night-shift naps.
Methods
The characteristics of the participants and details of data colletion have been described in a previous paper [7] . Briefly, 98 care workers (79 women) who provided direct care to the elderly at three nursing homes anonymously completed and returned the questionnaires that elicited information on work schedules, MSD pain, sleep problems, night-shift napping and other relevant parameters (response rate, 88%). Of these respondents, 66 (54 women) were selected for the present analysis (mean age, 32.6 6 9.4 SD years old) because they worked in shifts. A total of 54 care workers at two nursing homes worked under a rotating two-shift system with an 8-h day and a 16-h night shift; the scheduled duration of a nap during the night shift ranged from 120 to 135 min. The remaining 12 worked under a rotating 8-h, three-shift system, where they were allowed to take a nap for 60 min during the night shift. The naps were in a designated room in each nursing home.
Information on the frequency and duration of nightshift naps in the past 1 month was collected. The frequency was quantified within a 0-100% range (0%, no nap at all; 100%, takes a nap during every night shift). Current musculoskeletal pain in their neck, shoulder, arm, leg and low back was evaluated using a four-point scale (0, almost no pain; 1, mild; 2, moderate and 3, severe). Also, perceived workload on the hand, leg and low back was rated each on a five-point scale (0, almost never engaging in such a work; 1, very low; 2, low; 3, high and 4, very high) with respect to selected 18 types of care work (e.g. assistance with transfer, bathing and toileting). Sleep problems were assessed by asking about sleep disturbances during the previous 1-year period and daytime sleepiness in recent times. Insomnia symptoms were considered present if participants had at least one positive response to questions regarding difficulty initiating sleep (time to fall asleep of .30 min), difficulty maintaining sleep (three times or more a week) or early morning awakening (three times or more a week). The presence of daytime sleepiness was defined as having an Epworth Sleepiness Scale score of $11 [8] .
Participants were divided into three groups according to frequency of night-shift naps: non-nappers (n 5 9), ,50% nappers (n 5 22) and $50% nappers (n 5 35). The cut-off value for the napping groups was chosen as the median (50%) of the frequency distribution of night-shift naps. Group differences were determined by analysis of variance (ANOVA) with the Scheffé test for continuous data or x 2 test for categorical data. Statistical analyses were done using StatView for Windows 5.0J (SAS Institute Inc, Cary, NC, USA).
The study was approved by the Research Ethics Committee of the National Institute of Occupational Safety and Health, Japan.
Results
The characteristics of the participants did not significantly differ among the three groups ( Table 1 ). The ANOVA for musculoskeletal pain scores indicated a statistically significant main effect for the neck (F 5 7.06, P , 0.01), shoulder (F 5 3.42, P , 0.05), arm (F 5 5.75, P , 0.01) and leg (F 5 4.36, P , 0.05). Post hoc tests revealed the lowest score in the arm and leg of care workers with night-shift naps of $50% (P , 0.05) (Figure 1 ). In contrast, both non-nappers and care workers with night-shift naps of $50% showed lower pain scores in the neck (P , 0.05) and shoulder (not significant) than did those with nightshift naps of ,50%. No significant ANOVA result was found for low back pain scores.
Discussion
The present study shows that care workers taking a nap at least once every two night shifts reported significantly less pain in the arm and leg than those who did not take a nap or who took a nap less than once every two night shifts. These results suggest some favourable influences of nightshift napping on the pain felt in such body regions. Our findings are consistent with the previous report that hospital nurses, who worked on a 16-h night shift, had less dull sensation in the body, arm and leg following a 2-h nap opportunity taken during the night shift [3] . We assumed that low back pain would decrease as the frequency of night-shift naps increased since napping on the supine position could potentially provide an adequate opportunity to rest in light of the management of low back pain at work [9, 10] . The results, however, did not support this view. The present findings should be regarded with some caution as this study has several limitations included the small number of study participants, the use of self-reported measures and its cross-sectional design. In addition, the results might have been affected by selection bias (e.g. the study sites sampled nonrandomly) and confounders that were unable to be addressed here (e.g. psychosocial work factors and safety culture).
In conclusion, reduced pain in the arm and leg was associated with taking a nap at least once every two night shifts, whereas low back pain was not associated with the night-shift naps. The exact role of the night-shift napping in MSDs needs to be determined through intervention research among nursing home care workers.
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Key points
• Taking a nap at least once every two night shifts was associated with reduced pain in the arm and leg of nursing home care workers.
• Night-shift naps were not associated with low back pain in the present study.
• The effects of the night-shift naps upon musculoskeletal disorder pain should be evaluated further with an intervention study incorporating an experimentally implemented nap during night shifts.
